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[SCANNER WITH A CONTROLLER 
FOR CONTROLLING MOVEMENT 
OF A SCANNING MODULE 
DURING SCANNER 
MAINTENANCE] 

Background of Invention 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a scanner, and more particularly, to a scanner 
having a controller for controlling movement of a scanning module during scanner 
maintenance. 

[0003] 2. Description of the Prior Art 

[0004] Please refer to Fig.l , which is a schematic diagram of a prior art scanner 1 0. The 
scanner 10 comprises a housing 12, a transparent platform 14 installed on the 
housing 1 2 for a document 1 6 to be placed thereon, a track 1 8 installed inside the 
housing 1 2, and a scanning module 20 installed on and able to slide along the track 
1 8 for scanning the document 1 6 and for generating corresponding image signals. 
The scanning module 20 further comprises a light-emitting device 24 (such as a 
fluorescent light) for projecting light onto the document 1 6. The scanning module 20 
also comprises a driving device 26 (shown as dotted lines) for driving the scanning 
module 20 back and forth along the track 1 8. 

i 

[0005] please refer to Fig. 2 and Fig. 3. Fig. 2 is a top view diagram of the prior art scanner 
10 shown in Fig.l. Fig. 3 is a cross-sectional diagram along line 3-3 shown in 
Fig.2.The scanner 1 0 also comprises a pair of hooks 22 installed inside the housing 
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1 2 and positioned at the same side as the home position. Whenever the scanning 
module 20 returns to the home position, the scanning module 20 always stays under 
the hooks 22. The scanning module 20 inlays itself into the hooks 22 from touching 
or even from destroying the transparent platform 14 during a delivery. 

[0006] Please refer to Fig. 4, which is a partial bottom view diagram of the scanning 

module 20. The driving device 26 comprises a step motor (not shown) for turning an 
driving gear 28 around, a plurality of driven gears 30, 32 for transforming a high 
angular velocity of the driving gear 28 to a low angular velocity, a belt wheel 34, and a 
belt 36. The step motor turns the driving gear 28 around, which drives the driven 
gears 30, 32. The belt 36 of the driven gear 32 then spins the belt wheel 34 to drive 
the scanning module 20 to move back and forth along the track 1 8. 

[0007] In general, the scanner 10 executes a setup process before it scans the document 
1 6. After the scanner 1 0 has executed the setup process, the scanning module 20 
stays at the home position under the hooks 22 (as shown in Fig. 3). When the scanner 
1 0 is scanning the document 1 6, the driving device 26 drives the scanning module 20 
to move along the track 1 8 from one end of the track 1 8 (home position) to the other 
end of the track 1 8 and drives the scanning module 20 to move backward along the 
track 1 8 until the scanning module 20 reaches the home position. If interrupted by a 
power failure or by an unexpected incident, the scanner 1 0 will still execute the setup 
process first after the power has recovered or the unexpected incident has been 
resolved. That is, no matter what position the scanning module 20 is in before the 
power interruption, the scanning module 20 will always move to the home position 
and stay there again after the scanner 10 has executed the setup process. 

[0008] 

When a maintenance worker is about to disassemble the scanning module 20 from 
the scanner 1 0 or to repair some components inside the scanner 1 0, the maintenance 
worker has to push the scanning module 20 manually along the track 1 8 out from the 
hooks 22. However, because the gears 28, 30, 32 of the driving device 26 are 
designed as active driving elements (for the scanning module 20) and are hard to be 
driven passively, moving the scanning module 20 by hand is not always stable. Moving 
the scanning module 20 manually always reduces the accuracy of the scanning 
module 20 and even damages the driving device 26. Moreover, some driving devices 
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of modern scanners are manufactured by a combination of worm gears and worm 
rods, so moving a scanning module of a scanner manually has become a difficult task. 

Summary of Invention 

[0009] It is therefore a primary objective of the claimed invention to provide a scanner to 
solve the above-mentioned problems. 

[001 0] According to the claimed invention, a scanner with a controller for controlling 
movement of a scanning module during scanner maintenance is provided. The 
scanner includes a housing, a transparent platform installed on the housing for a 
document to be placed on, and a scanning module installed inside the housing for 
scanning the document.The scanning module is capable of moving from a home 
position to a position corresponding to the document. The scanner also includes a 
driving device for driving the scanning module and for driving the scanning module 
back to the home position after the scanning module has scanned the document, and 
a controller for controlling the driving device. When the scanning module stops at the 
home position, the controller is capable of controlling the driving device to drive the 
scanning module to a maintenance position. The maintenance position is different 
from the home position. Then the controller causes the driving device to stop driving 
the scanning module so that the scanning module remains in the maintenance 
position. 

[001 1] It is an advantage of the claimed invention that when scanner maintenance is 
required, a maintenance worker is able to control the driving device to drive the 
scanning module to a maintenance position by operating the controller. Once the 
scanning module is in the maintenance position, corresponding components of the 
scanner can be disassembled. Having the scanning module in the maintenance 
position not only saves precious maintenance time, but also prevents damage to the 
scanning module caused by hand-exertions of the maintenance worker. 

[001 2] These and other objectives of the claimed invention will no doubt become obvious 
to those of ordinary skill in the art after reading the following detailed description of 
the preferred embodiment that is illustrated in the various figures and drawings. 

Brief Description of Drawings 
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[001 3] Fig.l is a schematic diagram of a prior art scanner. 

[001 4] Fig. 2 is a top view diagram of the scanner shown in Fig.l . 

[001 5] Fig. 3 is a cross-sectional diagram along line 3-3 of the scanner shown in Fig. 2. 

[001 6] Fig. 4 is a partial side view diagram of a scanning module of the prior art scanner. 

[001 7] Fig. 5 is a schematic diagram of a scanner according to the present invention. 

[001 8] Fig. 6 is a top view diagram of the scanner shown in Fig. 5. 

[001 9] Fig. 7 is a cross-sectional diagram along line 7-7 of the scanner shown in Fig. 6. 

Detailed Description 

[0020] Please refer to Fig. 5, which is a schematic diagram of a scanner 40 according to 

the present invention. The scanner 40 comprises a housing 42, a transparent platform 
44 installed on the housing 42 for a document (not shown) to be placed on, a track 48 
positioned inside the housing 42, and a scanning module 50 installed and able to 
slide on the track 48 for scanning the document, and for generating corresponding 
image signals. The scanner 40 also comprises a controller 46 installed inside the 
housing 42 and electrically connected (not shown) to the scanning module 50 for 
controlling the scanner 40 and for controlling the scanning module 50, a driving 
device 56 for driving the scanning module 50 to move along the track, and a light- 
emitting device 54 installed on the scanning module 50 for projecting light onto the 
document. 

[002 1 ] Please refer to Fig. 6 and Fig. 7. Fig. 6 is a top view diagram of the scanner 40 

shown in Fig. 5. Fig. 7 is a cross-sectional diagram along line 7-7 shown in Fig. 6. In 
Fig. 7, the scanning module 50 has moved to a home position. Similar to the prior art 
scanner 1 0, the scanner 40 also comprises a pair of hooks installed inside the housing 
42 and positioned on the same side as the home position for preventing the scanning 
module 50 from touching or damaging the transparent platform 44. 

[0022] Similarly, the scanning module 50 of the scanner 40 always stays at the home 
position while the scanner 40 is npt scanning a document. However, a user or a 
maintenance worker is capable of controlling the driving device 56 via the controller 
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46 to drive the scanning module 50 away from the home position (that is, away from 
the hooks 52) and of controlling the driving device 56 to stop driving the scanning 
module 50 so that the scanning module 50 remains in the maintenance position (such 
as a position shown in Fig. 5). Therefore, the user or the maintenance worker can 
inspect or even can disassemble some components inside the scanner 40. 

[0023] Because important components, such as a mother board, of the scanner 40 are 

installed in the vicinity of the home position, the user or the maintenance worker has 
to disassemble the scanning module 50 or to move the scanning module 50 away 
from the home position before disassembling the relative components. After 
completing the maintenance work, the user or the maintenance worker installs the 
repaired components back into the scanner 40 and then re-installs the scanning 
module 50 (if it was removed). After executing a reset process, the scanner 40 is 
ready to scan a document. The scanning module 50 has already moved back to the 
home position, where is under the hooks 52. 

[0024] There are many ways for the controller 46 to cause the driving device 56 to drive 
the scanning module 50 to the maintenance position. The first way is using a scanner 
drive program used for driving the scanner 40 to control movement of the scanning 
module 50. For example, the scanner 40 is usually connected to a personal computer 
(PC) and the scanner driving program stored in the PC is used to control the scanner 
40. A new maintenance function can be added into the scanner driving program that 
is capable of letting the user or the maintenance worker control the driving device 56 
to drive the scanning module 50 from the home position to the maintenance position 
and to keep the scanning module 50 there. 

[0025] 

The second way is that the scanner 40 can install a plurality of switches thereon to 
control movement of the scanning module 50. Please refer to Fig. 5 through Fig. 7 
again. The scanner 40 shown in Fig. 5 further comprises a user control switch 60 and a 
maintenance worker control switch 62, both for controlling movement of the scanning 
module 50. The user control switch 60 is installed on a top of the scanner 40 and is 
an ordinary scanner control switch. A user or a maintenance worker is capable of 
operating the control switch 60 with a special mode to control the driving device 56 to 
drive the scanning module 50 to the maintenance position. Because a usual scanner is 
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installed with a control switch with a "start scanning" button, the control switch 60 can 
be part of the control switch of a conventional scanner. For example, when a user 
presses the "start scanning" button one time, the scanner 40 works normally. When a 
user presses the "start scanning" button three times in rapid succession, the driving 
device 56 will drive the scanning module 50 to the maintenance position. Thus, the 
user can easily disassemble the scanning module 50 or some components inside the 
scanner 40. 

[0026] Furthermore, the control switch for triggering the scanning module 50 to move to 
the maintenance position can be also installed inside the housing 42 of the scanner 
40, such as a maintenance worker control switch 62 shown in Fig. 5. When a 
maintenance worker is about to repair some components inside the scanner 40, the 
maintenance worker opens the transparent platform 44 first and then controls the 
driving device 56 to drive the scanning module 50 to the maintenance position by 
operating the maintenance worker control switch 62. Of course, the above-mentioned 
control switches 60, 62 can be selectively installed inside or on top of the scanner 40. 

[0027] When a user examines the scanner 40 or some components of the scanning 

module 50 for the first time, the user is capable of controlling the driving device 56 
via the user control switch 60 to drive the scanning module 50 away from the home 
position to an ideal maintenance position. That is, the scanning module 50 moves 
away from a non-transparent housing positioned above the hooks 52 and stays at the 
ideal maintenance position. Then the user can examine the components inside the 
scanner 40. As described previously, after examining the relative components of the 
scanner 40, the user resets the scanner 40 by operating the user control switch 60 
and the scanning module 50 will then move back to the home position. 

[0028] 

Another possibility is when a maintenance worker is about to examine some 
components of the scanner 40, the maintenance worker has to open the transparent 
platform 44 first and then operates the maintenance worker control switch 62 to 
control the driving device 56 to drive the scanning module 50 away from the home 
position to an ideal maintenance position. Similarly, having examined (or repaired) 
relative components of the scanner 40, the maintenance worker reassembles the 
examined components back into the scanner 40 and resets the scanner 40 by 



APP ID=10064354 



Page 6 of 18 



operating the maintenance worker control switch 62. Then the scanning module 50 
moves as usual back to the home position. 

[0029] The above-mentioned switches 60, 62 can be selectively installed inside or on top 
of the scanner 40, or can be designed as multi-stage switches or tuning switches 
depending on the circumstance. For example, there can be more than one 
maintenance position located along the track 48, and each maintenance position is 
not identical to the home position. The switches 60, 62 are capable of controlling the 
driving device 56 to drive the scanning module 50 to move to and to stay at each 
maintenance position one by one. Moreover, when the scanning module 50 parked at 
a maintenance position, the controller 46 of the scanner 40 can also selectively turn 
off the light-emitting device 54 or leave the light-emitting device 54 turned on. 

[0030] As an additional alternative to switches, because a conventional scanner has a 

built-in power-sensing device, unplugging and plugging-in the scanner three times in 
rapid succession or some similar method may be used to cause a driving device 
installed in the scanner to drive a scanning module of the scanner to a maintenance 
position. In such a way, the plurality of switches 60, 62 are no longer necessary. 

[0031] In contrast to the prior art, the scanner 40 having a controller 46 for controlling 
movement of the scanning module 50 can use the driving device 56 to drive the 
scanning module 50 away from a position where the hooks 52 are positioned before a 
maintenance worker examines the scanner 40. Such a way can prevent the scanning 
module 50 from damage and can save much time in repairing the scanner 40. 

[0032] Following the detailed description of the present invention above, those skilled in 
the art will readily observe that numerous modifications and alterations of the device 
may be made while retaining the teachings of the invention. Accordingly, the above 
disclosure should be construed as limited only by the metes and bounds of the 
appended claims. 
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